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Residue distribution and degradation dynamics of azoxystrobin and propiconazole on soybean crops

ZHOU Qizhen, HE Ling, LIU Fengmao', ZHONG Jiangchun

(College of Science, China Agricultural University, Beijing 100193, China)

Abstract: In this study, we aimed to analyze the residue distribution and degradation dynamics of azoxystrobin and propiconazole on
soybean crops, and provide suggestions for the rational use of pesticides and safe selection of feed. Field trials upon application of
azoxystrobin and propiconazole in crop fields of Beijing and Anhui were conducted to obtain green beans and soybean samples, including
leaf and stem samples, respectively. Then, the samples were extracted using QuEChERS method and the residues were assessed using
liquid chromatography—tandem mass spectrometry. We found that whether it was green bean or soybean, the order of residual concentration
in different parts was leaf > stem > bean. The maximum levels of residues of azoxystrobin and propiconazole in fresh leaf samples were
0.709 and 1.300 mg- kg™, respectively, which were 0.032 mg-kg™" and 0.059 mg- kg™ in fresh stem, 0.025 mg-kg™" and 0.029 mg- kg™ in
green bean, 0.546 mg-kg ™" and 0.581 mg-kg™ in dry leaf, 0.024 mg-kg™ and 0.050 mg- kg™ in dry stem, and 0.026 mg-kg ™" and <0.01 mg-
kg™ in soybean, respectively. Moreover, the degradation rate of azoxystrobin and propiconazole on fresh leaf was higher than that of the dry
leaf and stem, which was assessed fitting of the degradation dynamic formula. Therefore, azoxystrobin and propiconazole do not pose a
potential residue risk when applied in the recommended doses. However, since their concentrations on stems and leaves were much higher
than that on beans, proper attention must be paid to the pesticide residues during feed selection. However, to reduce the burden of pesticide
residues on livestock, green bean stem samples after a certain period of treatments can be utilized as feed.

Keywords: pesticide residues; digestion dynamics; soybean; green beans; residue distribution; feed
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Table 1 The MRM monitoring information for azoxystrobin and propiconazole

K2 7 i ) SETE B SRR T B ) QIHLFE il A il
Pesticide Retention time/min  Qualitative ion pair(m/z) Quantitative ion pair(m/z)  Residence time/s Q1 voltage/V Collision energy/eV
W T 1.0 404.0/344.1 404.0/372.1 0.1 -16 -29
Azoxystrobin 404.0/372.1 0.1 -12 -23
(B2 1.4 342.1/187.0 342.1/187.0 0.1 -11 -14
Saptonrl 342.1/159.0 0.1 -26 ~41
R2 BREBEEREZER AR MEIKLESR
Table 2 Recovery results of azoxystrobin on various soybean matrices
BT 0.01 mg kg™ 0.5 mg kg™ 1 mg-kg™
Matrice []15 % Recovery rate/% RSD/% [F] L% Recovery rate/% RSD/% [F] % Recovery rate/% RSD/%
fif 11} Fresh leaf 107 12 93 9 83 3
125 Fresh stem 95 21 93 18 79 9
H 5. Green bean 116 13 110 4 71 2
T Dry leaf 102 16 75 3 99 4
T-2% Dry stem 110 17 78 14 105 15
K Soybean 89 6 99 3 80 4
http://'www.aed.org.cn — 1265 —
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Table 3 Recovery results of propiconazole on various soybean matrices

S Matrice 0.01 mg-kg™ 0.2 mg-kg™ 1 mg-kg™
[ R Recovery rate/% RSDI% [FI R Recovery rate/% RSDI% [ 2R Recovery rate/% RSDI%
i Fresh leaf 95 5 95 12 91 1
#f25 Fresh stem 71 9 91 2 72 10
B K. green bean 107 2 102 6 78 8
Ft Dry leaf 97 11 90 6 97 2
F2£ Dry stem 103 5 92 6 83 5
KL Soybean 92 2 97 2 82 5
R4 BHEBEMARBEXESER LEEMEER
Table 4 The linear fitting of azoxystrobin and propiconazole on soybean matrices
I ST Matrice A2 Pesticide 2330 Linear formula R
fif - Fresh leaf WETE G Azoxystrobin y=5 833.94+136.2 0.999 0
PNFRIE Propiconazole y=141 200x+6 184.6 0.999 7
25 Fresh stem I i Azoxystrobin y=16 163x-330.13 0.999 1
N ERE Propiconazole y=242 667x+228.9 0.997 7
T . Green bean W% P i Azoxystrobin y=5%10"x+837 010 0.997 9
N ERIE Propiconazole y=4x10%+151.4 0.999 7
Tt Dry leaf AT G Azoxystrobin y=5 240.2x-70.4 0.997 5
N ERIE Propiconazole y=116 506x—556.1 0.998 8
T-2£ Dry stem W% B I Azoxystrobin y=5 091.6x+63.0 0.995 3
N ZR I Propiconazole ¥=96 160x+4 701 0.992 2
K Soybean T A 1 Azoxystrobin y=4x10"x+2x10° 0.995 4
PERIBE Propiconazole y=4x10°%-25 832 0.999 9

18000 T a 300000 b
16 000 [
_ 250000
= 14000 [ ®
- -
T 12000 [ T 200000
7310000-0 02 04 06 08 1.0 E
S % 1500001 0 02 04 0.6 0.8
= 8000[ =
o o
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LE 4000 gl
50000 [
2000 [
O A L L L L L L 1 0 ﬂ‘/‘ L L L L 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
e Concentration/(mg-kg™) e JE Concentration/(mg-kg™)
7 52 Green bean K& Soybean M i} Fresh leaf ~ ® 25 Fresh stem A T Dry leaf T2£ Dry stem
B 1 MEEEE () IR () EXEEER RTINS
Figure 1 The linear fitting curve of azoxystrobin(a) and propiconazole(b) on soybean matrices
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http://www.aed.org.cn

5% B4 485124 0.709 .0.032.,0.025 myg- kg AR T
— 1266 —

=5 1A% B R RS (F Bk



SRR, 5 « W R R PR B A R 2 b B P 0 A B B i s A5 5

2022 11 H
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Table 5 Degradation half-life of azoxystrobin and propiconazole

on soybean matrices(d)

L4 Anhui 4t Beijing
M%tﬁﬁ;e WA T i [SBZNS WA TR i TR
Azoxystrobin Propiconazole Azoxystrobin Propiconazole
fEN Fresh leaf 4.1 5.8 4.7 7.3
T Dry leaf 5.9 8.4 11.4 9.0
FZEDrystem 122 12.4 31.5 27.7
0.7

0.6
0.5
0.4
0.3
02
0.04

¥ Concentration/(mg-kg™)

JERE, MR, T2 F AR B RN
FEASARANK , RSR[5 i et g~ e S0 T
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G 2P AR T AR 25 5% B KO i T A
FRHReNE , A 2 B Rt R AT i R R, ik 5 LAl AvF
FEAERP AR o TR B £ ORI b A b ) B &
IR, VR b 174 5 T R 7k B et R o it A AR 10 B s R
Fii 5% BA AR B 37 i s (A sE AR /N . v b R 0
I TR 3% i 3R g 18 T2 30, X AT B el T2 B i 24
BFE](8 H 2 H) &b st iyt 25 it ] (8 H 18 H ) RL T2
A HA B B A st AR, B SO ANAS [F] [
AR PR R ZR 3 A T IR
23 RERERLARBEB S REMRER

Xof K 45 e o R A 7 i Ak BRI N i A5 1 P A e
BREAZEAL B 3 B R o (Rl HEA T A it 2R i 305
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P PRI A fif i fiE 2K T b A R KAk B 4 )
4 1.300.0.059.0.029 mg- kg™, 7E T M F2£ . k& F
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W TR R 2 AR, Y PRI AE I b A B B e v T 2R AR
S b B BRI A T A At ol R T R

!F
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Figure 2 Residue of azoxystrobin in soybean matrices from Anhui(a) and Beijing(b)
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Figure 3 Residue of propiconazole in soybean matrices from Anhui(a) and Beijing(b)

B2 g N BN R S o U s o
58 dF7.3d, MiAETH EREE R84 dFI19.0d,
LI PR AT g AR KA R AR R 22 5
2.4 BERXE T

AL FE R E 7 9 6 1> [ RN B2 21 L
S V1R R 37 R T T T B ) K% B B 4t (MRLL)
GIFFR 6. XFHAREE B (R 2 & 3) 45 R &I, 0 dAf,
Jb 3 T2 B S b TR R A P B DO AR o 4 ) R
0.021 mg - kg™ F1 0.025 mg - kg™, N B4 0.029 mg -
kg™ F10.027 mg - kg™, KI5 14 B 1 ) 1A DU AR 1 40
)4 0.026 mg - kg™ F10.014 mg - kg™, PN Mk <0.01
mg- kg™, UL JCIE & 7 FLAA 2 K G, T TR R R TN BRI
() AR OB B 25 /N 45 [ (420 BLE 1 MRL. X 4%
ey =i 2 B, &2 R P R e 4

PO, BT AW GEAS 2 00 Fe 258 BE i, 455 Wi Fb

R 1EFR EUR RIEY) b 5o A5 0 R 30 1w g
g5k TR E A AR H 3 A (NEDD) |, 75 51 5 14 i
FIPIFRME () NEDT 4351 4 1.394 2 mg #110.301 6 mg, Ff
S5 53R ERUE B H RV AR (BETRTR S 0.2 mg -
kg™, UERIE A 0.07 mg- kg™, DL F 1) A1k [ A4
MBI i (63 k), THAEA5 2 WA R FRHEA i (5 H A
VEBR A 1Y 1%, N IRIEEE At (5 7%, 2 A 50 5%
I DL, 15 T T 0 DN PR P A R A L AR
TN XA 2377 A AN AT 257 (14 XU
CAC(E PR Mk ZE 523 ) FlE K GRS FH i)k
1% 1 1§ MRL 4 100 mg- kg™, FIFRIE K 5 mg- kg™, ¥t Hb
AT 45 AL, DA e R TR P i P e PR R o B
PRt 5 T 50) A T TR T DRl e i [ AR R 22 4 1. fH
XFFELEE BTN AT B AR, T LT AR Y
R 5 B AU, T DA R e i U K S5 Ty B

Fo FE(HLAEHRHEBEMRTREXE EHNEXEBERE

Table 6 The MRL of azoxystrobin and propiconazole on soybean in various countries (organizations )

42 Pesticide 1 [# China = B B i 3 22 51 43 CAC %[ USA #h[# Korea Fx % EU H 4% Japan
0% ] i Azoxystrobin 0.5 0.5 0.5 0.5 0.5 0.5
SEZN Y Propiconazole 0.2 0.07 2 0.06 0.07 2
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